Smoke and viral infection cause cilia loss detectable by bronchoalveolar lavage cytology and dynein ELISA.
The purpose of this study was to quantitate cilia loss following airway epithelial cell injury. Two models of airway injury were used: (1) Ex vivo acute cigarette smoke exposure model: Bovine lungs, obtained directly after slaughter, were ventilated with air or cigarette smoke for 5 min followed immediately by bronchoalveolar lavage (BAL). The bronchi were examined histologically and bronchial and alveolar fractions of BAL fluid were examined for cell counts, cell differentials, and cilia dynein concentrations using a specific 13S dynein ELISA. Smoke exposure resulted in a marked loss of ciliated cells from the bronchial luminal surface (2,364 +/- 351 versus 11,090 +/- 542 ciliated cells/mm2; p = 0.0001), a comparable increase in ciliated cells in the bronchial BAL fraction (0.90 x 10(6) cells/mm3 versus 0.15 x 10(6) cells/mm3; p = 0.0003) and a significant increase in bronchial fluid dynein concentrations (24.5 +/- 6.0 micrograms/ml versus 8.9 +/- 2.2 micrograms/ml; p = 0.03) compared with that in air-exposed lungs. The dynein concentrations strongly correlated with the absolute number of ciliated cells recovered in the bronchial lavage (r = 0.80; p < 0.0001). (2) In vivo viral infection model: Healthy cattle underwent bronchoscopy 3 days before and 7 days after inoculation with bovine respiratory syncytial virus (BRSV). BAL fluid was examined as in the first model. Following BRSV inoculation, airway exfoliation of ciliated cells and squamous metaplasia were observed histologically, bronchial ciliated cell counts doubled (0.011 +/- 0.003 x 10(6) cells/mm3 versus 0.026 +/- 0.006 x 10(6) cells/mm3; p = 0.002) and bronchial dynein concentrations increased threefold (2.2 +/- 1.0 micrograms/ml versus 7.2 +/- 1.9 micrograms/ml; p = 0.02).(ABSTRACT TRUNCATED AT 250 WORDS)